OT3bIB
Ha aBTopedepaT aucceptauuv Eroposa Makcuma Cepreesuya «Hay4Ho—
TEXHONOrMYecKkne NPUHLKUNLI MEXYaCTUYHOro cpalinBaHNA cneYeHHbIX 1
ropsyenedopMUMpoBaHHbIX NOPOLLKOBBLIX CTanen, MoanduULUMpoBaHHbIX
ynbsTpagucnepcHeliMn YacTuuammy, NpeacTaBneHHon Ha CONCKaHne y4EeHOoW CTeNeHN
[OKTOpa TEXHUYECKUX HAyK No cneuyunansHocTu 2.6.5 — lNopolukoBaa metannyprus u
KOMMNO3MLMOHHbIE MaTepuansi.

[duccepTaunoHHaa pabota Eroposa Makcuma Cepreesuya nocBsLLEHa
nccnefoBaHuio MEX4YacTU4YHOro  cpaljuBaHus, npoucxogswlero  Ha BCEX
TEXHOMNOrMYecknux onepaunax GopMupoBaHus ropsdeaedopMupoBaHHbIX NOPOLLKOBLIX
MaTtepuanos.

BonbLWWHCTBO NOPOLUKOBbLIX TEXHOMNOIMMA, 3MEKTUBHBLIX B YCMNOBUAX MaccoBOro
NPOW3BOACTBA, W3HA4YanbHO ObINO OPWEHTUPOBAHO Ha MomnyvYeHue OeTanei
aBTOMOGUNENR, TPAKTOPOB, CEMNbCKOXO3ANCTBEHHbIX MaLUWH. He WCKNYEeHUEM B 3TOM
OTHOLLEHWUW ABNSAETCHA M METOA ropsyelt LUTaMnoBKM NOPUCTLIX 3aroTOBOK, KOTOPbLIA Ha
npoTsxeHun novtu 60 neT paspabaTbiBaeTcA y4YeHHbIMU HoBOYEpKaccKoW LUKOMb
NOPOLLUKOBOW METaNMNypruu.

AKTyanbHOCTb TEMbI AUCCEPTALUN, B HACTHOCTU U3YYEHUA cpaLlnMBaHuUs BbiTekaeT
W3 Toro o4yeBuaHoro dakrta, 4Yto 6e3 OOCTUKEHWA onpedeneHHOro YpoBHA pasBUTUA
aToro npouecca GecnonesHo NPUMEHATb Kakue-Nnubo BO3AEWUCTBUA Ha MOPOLLKOBbLIN
Matepuan Ans nosbileHua ceoncTe. Jducceptauma Eroposa M.C., npumedaTtensHa
Knaccudgukaumen cpalymBaHus nNo CTENEHW ero 3aBepLUEHHOCTU Ha MEXKPUCTannMTHoe
W BHYTPUKPUCTANNUTHOE. B OCHOBY 3TOrc pasfdeneHus nonoxeH akT npopacTaHus
3epHa 4yepes ObIBLUYH rpaHuuly Uanyeckoro pasgena 4actuu, ycTaHasnueaeMbli npu
MUKPOCTPYKTYPHOM aHanuse.

B pabote cdopmynupoBaHbl OCHOBHble TpeboBaHUA K yNbTpagUCnepcHbIM
yacTuuam, BBOAMMBIM B  COCTAB  MOPOLUKOBbIX  CTanew. Wccnepoeatsl
yNbTpaaMCnepcHble YacTulbl pasnUYHon NpUpoabl, KOTOpblE OKa3sbiBatoT BIUAHUE Ha
npoueccbl (OPMUPOBAHUA CTPYKTYPbl W CBOWCTB KakK HENEerupoBaHHbIX, Tak W
NEerMpoBaHHbIX MOPOLUKOBLIX CTanen B Mpouecce Ux NONy4YeHUs: npeccoBaHus,
CrEKaHUs, ropaYen LUTaMnoBKu.

Mcnonb3oBaHne B KayecTBe nerupyrowmx [obasBok ynbTpagaucnepcHbIX
mMaTepuanoB Takux kak okcug Hukena (NiO) u Hutpug kpemHus (SisN4) nossonser
cchopMupoBaTe  ropaYenedOpMUPOBaHHLIE  CTanu € BHYTPUKPUCTaNMUTHLIM
cpalMBaHMEM Ha BCEW KOHTAKTHOW MOBepXHOCTWU 6e3 AoNONHUTENbHOW NNacTU4ecKon
agedopmaumm, 41O 0OYCnOBNEHO penakcauMoHHbIMKM npoueccamu U dasosBoit
nepekpucTannmsaymen Ha cragumn nocnefedopmMaUnoHHOro OxXNaxaeHus.

NerupoBaHve NOPOLUKOBbLIX CTanel ynbTpagucnepcHbIMKW YacTuuamu HUTpuaa
kpeMHUsa SisN4 1 okcunaa Hukensa NiO no-pasHoMy BNUAET Ha YNNOTHAEMOCTb: TBEpAble
yactuubl SizNs4 yxyALwawT YNNoTHAEMOCTb, MOCKONbKY BHEOPAKTCA B XKEneso wu
NpenaTcTBYOT nnactudeckon pedopmauun, a NiO eé ynyywaetr B pesynbTate
3anoHeHus MUKpPONop. MakcumanbsHbIiA achchexT YNPO4YHEHNA
ropsavyeaedopMUPOBaHHbIX CTanel A[OCTUraeTcs nNpu  COBMECTHOM NErMpoBaHuu



kapaHaalHbiM rpadgutom [K-1, yneTpagucnepcHeiMu yactuuamu NiO n SisNa B
konudectee 0,5-0,8 %, 2% wn 0,1%, COOTBETCTBEHHO.

3Ha4yeHne 3TOro Hay4HOro NONOXEHUS TPYAHO NEPEOLEHUTh, TaK KaK OHO CMYXUT
OCHOBOW UCCneaoBaHuii NOPOLLKOBbLIX CTane ¢ ynbTpaaucnepcHbIMU Yactuuamu.

Ocobyto  3HauumocTe  paboTe  nMpuhaeT  UCNonb3oBaHuWe  MNOPOLLKOB
0TeYeCTBEHHOro NPouU3BOACTBA. Ha cerogHALHNIA AeHb NOPOLLKOBasA NUHENKa KoMnaHuu
CeBepcTanb 3Ha4YUTENbHO pPacLUMPRETCA Ha PbIHOK BbIXOAAT MOPOLUKWA HepXaBeroLnx
XPOMOHWKENeBbIX CTanei NnpeasapuTENLHO NErMpoBaHHbIX MOPOLLKOBLIX CTanein (Mapku
BN 304.200, BN 316.200, BrJi-M, Bri-85M).

MNpoBeaeHHblE UCCNEAOBaHUA Nokasanu, YTo OAHOW U3 OCHOBHbIX Npobnem npu
hOpPMUPOBAHUM KAYECTBEHHLIX MEXaHUYECKUX CBOWCTB MpU CrnekaHun ABNSHTCS
Hanuyne nNpUMEecelr, NokKanwsoBaHHbIX Kak B obbeme camMol 4YacTuubl, Tak U Ha ee
NOBEPXHOCTU. Hanu4yue Takux npuMecein Ha NOBEPXHOCTU CpalLuBaHUS oTpuLaTenbHO
BNUAET Ha npouecc OPMUPOBaHUA KAYECTBEHHOR CTPYKTYPbl U MEXaHUYECKUX CBONCTB
CreYeHHblX cTanei.

ABTOpy paboThbl yaanock onpeaenuTs 0bnactu TeXHONOrMYECKUX PEXUMOB, Npu
KOTOpbIX paccmaTpuBaemble marepuansl (QOPMUPYKOT KadYeCTBEHHble CBA3M B
3aBUCMMOCTU OT MOPUCTOCTU K YCNOBUIW cnekaHusa. PasymeeTtcsa, 3TW UccrnenoBaHUs
ByayT MONOXWTENBbHO PACCMOTPEHbI Ha NPEAnPUATAM — W3roTOBMTENE 3TUX MapOK
nopoLuKa.

YNNoTHEHWE TMOPUCTOA 3aroTOBKM COMPOBOXAAETCA Pa3BUTUEM KOHTaKTHOW
NOBEPXHOCTU, Ha BCEM NPOTAXKEHUU KOTOPOI HeoBxoAMMO 3aBepLLNTL cpalyusaHue. Mpu
dopMUpOBaHUM AeTanu BO3HUKAKT 3afadva HeJonycTUMOCTU 0Dpa3oBaHUa Makpo — U
MUKPOTPELUMH, YTO rOBOPUT O HEOOXOAMMOCTU AOCTUXKEHWA OnpefeneHHbIX YCrnoBui
cpawuBaHus. B pabote onpefeneHsl obnact TEXHOMOTMYECKUX PEXUMOB rOpAYEi
fecopmMayny, BAUSAKOLWKWE Ha COXpaHeHue wnu paspylweHue npeasapuTenbHO
COPMUPOBAHHOW KOHTaKTHOW MEX4YacTUYHOW MNOBEPXHOCTU ANA CNEYeHHbIX U He
CMNEYEHHbIX NOPUCTLIX 0OPa3LIoB.

ABTOpY paboTbl yganock cOpMMpOBaTb OCHOBHbIE MPUHLUMBLI LOCTUMKEHUS
Ka4eCTBEHHOro MEX4YacTU4YHOro cpaljMBaHUA Ha BCEX TEXHOMOrMYeckux onepaumax
Nony4YeHUs TMNOPOLUKOBLIX CTanew: CcnekaHwe, ropaAYas LWTamMnoBKa, TepmUdeckas
obpaboTka.

MpakTuyeckas 3Ha4YMMOCTb paboTbl 3aknwyaeTca B paspaboTke W onucaHuu
TEXHOMOrMYECKOro npouecca W3roTOBNEeHUs Wu3genuin Ans HyX[ OTEeYeCTBEHHbIX
npeanpuaTuid. PaspaboTaHHble aBTOPOM TEXHOMOTUYECKUe NMPUHLUMbI UCMONb30BaHUSA
NOPOLLKOBLIX CTanen ¢ yNbTpaAuMcnepcHbIMU YacTuLaMu NoMoryT B pa3paboTke HOBbIX
MOPOLLKOBbLIX cMecen komnaHuu CesepcTans.

K 3amevaHuam no aBTopedepaTty MOXHO OTHECTU cnefyrLee:

1. B aBTopedepate He npuBeaeHa TEexHOMorus nNPUroTOBNEHUA  LUUXTI
MOPOLLUKOBbLIX CTanen ¢ ynsTpagucnepcHsIMU YacTuuamum 1 ¢ KapaHaaluHbiM rpagouTom.

2. MakcumansHas TemnepaTypa cnekaHua coctasnaeT 1150°C ¢ makcumansHoON
Bbigepxkon 120 MuHyT. Moyemy He paccmaTtpuBanack bornee BbiCcOokaa TemnepaTypa
cnekaHus Ona NopolukoB Mapok H4O2M c yneTpagncnepcHeiMu Yactuuamm SisNa.



3. B aBTOpedepare He cka3zaHo, YeM 00ocHOBaH BbIBGOP KapaHAallHoro rpaduTa
MK-1.

MepeyncneHHble 3aMedaHna He CHUXKaKT Hay4yHOW U NpaKTUY4eCKON LEeHHOCTU
auccepTauuoHHoN paboTbl, oHa oTBevaeT TpeboBaHUAM [10OMOXEHUSA O NPUCYXAEHWU
yYyeHblX cTeneHen, yTeepxaeHHoro [loctaHosnexuem [lpasutensctea P® or 24
ceHTabpa 2013 r Ne 842 npeabABNSEMbIM K OOKTOPCKUM Aucceprauusam, u Eropos
Makcum CepreeBuy 3acnyxusaeT NPUCYKOEHUA YHEHOW CTENEHWN OOKTOpa TEXHUHECKUX
Hayk no cneuwansHoctn 2.6.5 — [lopolwkoBasa MeTannyprus W KOMMO3ULMWOHHbIE
maTepuansi.

OT3biB cocTaBun: KopaHukoe Oner BnagumupoBud [MasBHbIA cneunanuct no
TEXHOMOTUM N Ka4yecTBYy Lexa CepuiHOro Npou3BOACTBa MyOMUYHOro akuMoHepHoro
obulecTtea «CeBepcTanby», 162608, Bonoroackas obnacte, r. Yepenoseu, yn. Mupa, 4.
30.

TenedoH: +7(921) 251-40-07; E-mail: ov.korznikov@severstal.com

Kopzuukos Oner Brnagumuposuy
01.09.2024r.

A, KopaHukos Oner Bnagumunposuy, aato cornacue Ha BKNYeHUe CBOUX NepcoHanbHbIX
OaHHbIX B [OOKYMEHTbI, CBA3aHHble C 3alMTon AuccepTauvoHHon pabotbl Eroposa
Makcuma CepreeBu4da, U ux ganbHenwyo obpaboTky.

Moanucek KopaHukosa Onera Bnagummuposunya yaoCTOBEPSAHO!
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